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Effects of cabbeling and thermobaricity on AABW and MCDW formation  
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Effects of cabbeling and thermobaricity are expected to have important roles on the formation of Antarctic Bottom Water 
(AABW) and Modified Circumpolar Deep Water (MCDW) in Southern Ocean. CTD data observed by TR/V Umitaka-maru in 
2003, 2005, 2008, 2010 and 2011 along 110°E, 115°E, 130°E, and 140°E lines (Fig.1) were analyzed to evaluate cabbeling- 
and thermobaricity-induced velocities by using an equation formulated by McDougall(1987). Cabbeling-induced velocity is 
larger at ASF region and its magnitude exceeds 10
-5
(m/s) (Fig.2). Especially significant effects of cabbeling were found at the 
depth range of 350-600m where the horizontal gradients of potential temperature and salinity are large (Fig.3). The 




 (m/s) were found in the deep layer near 1500m depth at 65.0-
65.5°S, which is comparatively smaller than that of cabbeling. Additional method to evaluate the effects of cabbeling and 
















[Ainly et al., 1981]、その近傍での混合は AABW の形成
に重要な役割を果たしている[Foster et al,1987]。Hirano 
et al., [2010]は Adѐlie Land 沖における乱流観測データ









140°E の海域での CTD(Conductivity-Temperature-Depth 
profiler)観測データを用いて、キャベリング・サーモバ





学の練習船「海鷹丸」によって南大洋 110°E, 115°E, 















ら 65.5°S 付近の水深 300-700m に水温、塩分のフロン




め、Fig.3 に 2005 年 140°E ラインで確認することがで




速が大きいことが分かった。Kasajima et al., [2009]はグ
  


































Figure 1. CTD stations in this study area.               Figure 3. Vertical profiles on ASF along 140°E in 2005. 














Figure 2. Vertical sections of Potential Temperature(Left), Salinity(Right)  
surperimposed on the cabbeling velocity(m/s) ,along 140°E in 2005. 
 
References 
Ainley, D. and S. S. Jacobs (1981): Deep-Sea Res., 28A, 1173-1185 
Akitomo,K. , Awaji,T. and Imasato,N.(1995): Deep-Sea Res.Ⅰ, 42, 53-73. 
Foster, T. D. (1972): J. Phys. Oceanogr., 2, 294-301. 
Foster, T. D. , A. Foldvik and J. A. Middleton(1987): Deep-Sea Res., 34,1771-1794. 
Inoue, R., Yoshida,J. , Hirose,Y. and Komatsu,K.(2003): J. Oceanogr., 59, 211-224. 
Kasajima, Y. and T. Johannessen (2009): Ocean Sci ., 5, 247-257. 
McDougall, T. J. (1987): J. Geophys. Res., 92, 5448-5464. 
Okubo,A. (1971): Deep-Sea Res., 18,789-802 
Hirano,D. , Kitade,Y. , Nagashima,H. and Matsuyama,M. (2010): J. Oceanogr., 66, 95-104 
